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ference was 3.9 % +/- 8. No difference was found between Qlab and Tomtec
observer variability. Nevertheless Tomtec inter Observer variability tends to
be higher. The analysis time was shorter with QLAB (5 +/- 2 min vs. 6 +/- 3,
p < 0.05).
Conclusion: 3DE is a feasible and adequate method for LV volume quan-
tification in a normal pediatric population. Qlab analysis is faster, easier and
inter-observer variability tends to be smaller. Further studies are needed to val-
idate the accuracy of the method to calculate enlarged LV volumes in patients
with congenital heart diseases. 
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Objective: Hakki’s formula (Gorlin formula simplified) can be used during
cardiac catheterization to calculate stenotic cardiac valve areas and can also be
adapted to magnetic resonance imaging (MRI) to measure stenotic cardiac
valve areas. We aimed at evaluating whether this approach was reliable to
determine the severity of aortic stenosis compared with the continuity equation
by transthoracic echocardiography (TTE) and planimetry by MRI.
Material and methods: We included symptomatic patients with known
aortic stenosis referred to our Cardiology Department for over one year. The
aortic valve area (AVA) was estimated using Hakki’s formula (MRI), planim-
etry (MRI) and the continuity equation (TTE). The agreement between mea-
surement methods was analyzed using Bland and Altman methodology.
Results: We included 63 patients (mean age 72 ± 10 years, 35 (56%)
males). Their mean AVA was 0.65 ± 0.25 cm2 by continuity equation, 0.64 ±
0.16 cm2 by planimetry and 0.64 ± 0.20 cm2 by Hakki’s formula. Mean differ-
ences (95% limits of agreement) were: 0.03 cm2 (-0.32 to 0.25) for planimetry
– continuity equation; 0.05 cm2 (-0.40 to 0.29) for Hakki’s formula – conti-
nuity equation; 0.02 cm2 (-0.20 to 0.25) for Hakki’s formula – planimetry.
Reproducibility inter and intra observers by Hakki’s was excellent (intra class
correlation coefficient 0.99 and 0.98 respectively).
Conclusion: The measurement of AVA by using Hakki’s formula gives
similar results as those obtained by continuity equation or planimetry. Hakki’s
formula has, however, the advantage of being easy to use, fast, reproducible
and can be used regardless of the status of the valve (as opposed to planim-
etry). Hakki’s formula could become the reference method to MRI to evaluate
aortic stenosis. An assessment of a larger population is however necessary to
validate this method.
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Background: Assessment of left ventricular (LV) dysfunction in Tako-
Tsubo cardiomyopathy (TTC) is of importance. Biplane LV angiography well-
characterizes this dysfunction, but is invasive. The aim of this prospective
study was to assess the reliability of contract echocardiography in TTC.
Methods: We prospectively studied 50 women divided into 2 groups: 25
consecutive patients with TTC (group 1) and 25 patients with proved coronary
artery disease (CAD) (group 2). Groups 2 was age- and sex-matched with
group 1. All patients underwent coronary arteriography, biplane LV angiog-
raphy, conventional transthoracic echocardiography and contrast transthoracic
echocardiography less than 24 hours after the onset of symptoms. Gold stan-
dard for LV systolic function assessment was LV angiography.
Results: Mean age of patients with TTC was 73 ± 11 years. Mean angio-
graphic LVEF was 38 ± 9%. LV segments were well-classified as having (or not)
wall motion abnormalities in 70% and 88% by observer 1 using conventional and
contrast echocardiography, respectively (p < 0.0001), and in 91% and 99% by
observer 2 using conventional and contrast echocardiography, respectively
(p < 0.0001). In patients with TTC, LVEF was 42 ± 11% assessed by conventional
echocardiography (versus 38 ± 9% by LV angiography, p < 0.0001) and
38.2 ± 8.5% using contrast agent (p = 0.42, as compared to LV angiography). Sen-
sitivities and specificities for the diagnosis of TTC by observer 1 were respectively
55% and 64% using conventional echo versus 88% and 84% using contrast agent.
Sensitivities and specificities for observer 2 were respectively 72% and 88% using
conventional echo versus 96% and 96% using contrast agent. Accuracy for the
diagnosis of TTC was significantly improved using contrast echocardiography for
both observers, whereas agreement between both observers was excellent using
contrast agent (kappa = 0.85 versus 0.34 using conventional echocardiography).
Conclusion: We demonstrated that contrast echocardiography is an accu-
rate imaging method for a non-invasive assessment of left ventricular systolic
function in TTC.
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Background: Changes in mitral valve (MV) elasticity or distensibility occur
in disease and directly affect MV function, contributing to MV prolapse (MVP)
or flail vs restricted coaptation of stiffer leaflets in functional mitral regurgita-
tion (FMR) and MV stenosis (MS). Recent studies suggest MV distensibility
may be modified to reduce MR, but distensibility has only been measured in
excised MVs. Our aim was to test the feasibility of obtaining a noninvasive
measure of MV distensibility in patients by measuring systolic change in ante-
rior leaflet length (ALL) or anterior leaflet strain; and to test the hypothesis that
these measures vary in diseases with known altered MV elasticity.
Methods: ALL was quantified in a long-axis view standardized by 3D
echo in 80 patients: 20 each with normal hearts, MVP, FMR and MS. Disten-
3D reconstruction of the left ventricle
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sibility was measured as end-systolic (ES) – end-diastolic (ED) total ALL nor-
malized to an ED reference; and alternatively as mid-leaflet strain measured
by tracking echo features.
Results: ALL was greater in all disease groups vs normal (p<.001). The max-
imum systolic increase in ALL relative to ED was 7.9 ± 7.4 % in normals vs >2-
fold higher (17.6 ± 11.2 %) in MVP; it was 63-76% lower (2.9 ± 3.0 %, 1.9 ±
3.1 %) in FMR and MS, with comparable results for segmental AL strain (Table).
Conclusion: Noninvasive echocardiographic measures of MV distensibility
based on systolic changes in total length or segmental strain are feasible.
Results are consistent with excised valve biomechanics, showing increased
distensibility in MVP and decreased values in FMR and MS. Ultimately, these
techniques have the potential to monitor response to new therapies that aim to
improve MV biology and mechanics to reduce MR. 
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Currently, the recommendation for prophylactic intervention of aortic
replacement is based on aortic diameters. Clinical trials have shown that this
parameter is not always reliable. Aortic elasticity is a crucial parameter in the
follow up of patients at risk. Compliance and distensibility measures can dis-
tinguish patients at risk for rupture or dissection from healthy adults, although
no norm exists.
The purpose of this study was to determine normal values of compliance/
distensibility of the thoracic aorta in healthy adults using cine-MRI. The influ-
ence of sex and tobacco was evaluated.
58 adults (mean age 34.8 ± 11 years), with no history of cardiovascular dis-
ease were recruited. Cine-MRI was performed at the level of the pulmonary
trunk. Aortic compliance is defined as the relative change in aortic cross-sec-
tional area divided by the change in arterial pressure. Distensibility is calcu-
lated as compliance reported to minimal surface area. Automatic post-
processing was used to analysis surface areas.
Results show that sex and tobacco have no influence on compliance and
distensibility, confirming their small impact on thoracic aortic aneurisms and
dissections. Compliance and distensibility values from the ascending aorta cor-
related negatively with age (r=0,68; p<0.0001 and r=0,77; p<0.0001). Age rel-
ative to body surface area is the main factor in aortic stiffness variations in
healthy subjects. Prediction curves characterizing normal compliance and dis-
tensibility values for a given age are created with confidence interval of
95%.This study on a healthy subject population provides reference values for
aortic stiffness. In the management of patients, compliance and distensibility
parameters should support surgical indication for patients. 
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Introduction: The valvuloarterial impedance (Zva), an estimate of global
left ventricular (LV) afterload, has been shown to be associated with LV dys-
function and poor outcome in aortic stenosis (AS). In this situation, whether
the Zva may affect the net atrioventricular (A-V) compliance has never been
examined. This study was, thus, undertaken to assess the impact of Zva on A-V
compliance in patients with severe AS.
Method and results: Two dimensional, tissue Doppler imaging and Dop-
pler transthoracic echocardiography were performed in 37 consecutive patients
with severe AS (70±13 years, 65% of male, valve area, 0.68±0.3 cm2, mean
gradient, 44±14mmHg). Concomitantly, plasma BNP level was measured. A-
V compliance is defined as the change in volume shift between the left atrium
and the LV during diastole divided by the change in transmitral pressure gra-
dient [Cn = 1270 x (mitral valve area/mitral E-wave downslope)]. Zva was
calculated by dividing the estimated LV systolic pressure (systolic arterial
pressure + aortic mean transvalvular gradient) by the LV stroke volume index.
Mean A-V compliance was 9.2±5.3 ml/mmHg (median, 8 ml/mmHg). A-V
compliance was well correlated with aortic valve area (AVA) (r=0.61,
p=0.003), Zva (r=0.57, p=0.002), septal E/Ea ratio (r=0.66, p < 0.0001) and
BNP (r=0.61, p=0.0003). Moreover, patients with low A-V compliance (<8
ml/mmHg) had lower AVA (p=0.0005) and higher Zva (p=0.004), septal E/Ea
ratio (p<0.0001) and BNP (p=0.005). On multivariate analysis, after adjust-
ment for age and LV ejection fraction, septal E/Ea (r2=0.50, p=0.0001) and
AVA (r2=0.15, p=0.005) were independently associated with A-V compliance.
Zva was also an independent determinant of A-V compliance (r2=0.11,
p=0.02) when excluding AVA from the model. Interestingly, symptomatic
patients (63%) had significantly lower A-V compliance than asymptomatic
patients (7.7±4.9 vs. 11.9±5ml/mmHg, p=0.03).
Conclusion: In patients with severe AS, the net A-V compliance is
related to LV filling pressure and global LV afterload (valvular and arterial).
Further studies are needed to evaluate the impact of A-V compliance on out-
come.
Parameter unit Norm MVP FMR MS
ALL systole mm. 26.6 ± 2.7 39.7 ± 5.6* 32.7 ± 4.1* 33.4 ± 5.0*
ALL diastole mm. 24.5 ± 3.1 33.5 ± 3.2* 32.0 ± 4.2* 32.8 ± 4.9*
ALL (sys-dia)/dia % 7.9 ± 7.4 17.6 ± 11.2* 2.9 ± 3.0* 1.9 ± 3.1*
SegL (ES-ED)/ED % 9.1± 4.8 19.6 ± 10.9* 3.2 ± 2.6* 2.7 ± 3.7*
*P < 0.05 vs. Normals
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